Increasing numbers of veterans are returning home with chronic pain and mental health disorders. Pharmacological treatments may be effective, but may also be increasing the incidence of poisonings among younger as well as older veterans, requiring greater resource expenditures at Veterans Administration (VA) facilities. Our objective was to characterize patterns of the poisoning among the veterans in Florida, using data obtained from the Florida Poisoning Control Information Network (FPCIN). We evaluated retrospective cohort data from 2005 to 2009 of 601 poisoning cases treated at Florida VA medical facilities with consultations from FPCIN. Intentional (suspected suicide) was the most common reason. Major adverse clinical outcomes were associated with the use of NSAIDs or alcohol. Antidepressants and anti-anxiolytics had the strongest association with intentional self-poisoning. Since medications are the major substances for the poisoning among the veterans, our study suggests that pharmaceutical treatments of veterans should include stronger prescribing guidelines and consideration of alternative therapies.
Introduction
Since October of 2001, United States (U.S.) has seen a substantial increase in our military personnel being de-ployed overseas; many of them participate in active combat. By 2008, roughly 1.64 million U.S. soldiers had been deployed to Afghanistan and Iraq under Operation Enduring Freedom (OEF) and Operation Iraqi Freedom (OIF), respectively [1] . Accordingly, the numbers of deployments had, by 2010, increased to over than 2 million soldiers [2] . Although deployments now are expected to decline, remaining squads require replacement and replenishment [3] , especially in light of current western and eastern Asian regional instabilities.
Although increases in troop deployment into theaters of active combat or unstable regions may not necessarily involve greater numbers of service personnel as some troops are deployed multiple times, the number of posttraumatic stress disorder (PTSD) and traumatic brain injury (TBI) diagnoses in military personnel have been noticeably increasing by 2010 [2] . Additionally, repeated deployments of troops may actually increase the intensity and duration of both medical and psychological interventions needed for active service personnel as well as veterans. Cohen et al. [4] demonstrated that veterans with mental health disorders show greater use of both in-patient and out-patient non-mental health services than those veterans without a mental health diagnosis. Kline et al. [5] , in their survey of New Jersey National Guard Troops, determined that those with previous deployments under OEF and OIF were "more than 3 times as likely" to indicate alcohol dependence and chronic pain, possibly resulting "in a substantial number of medically impaired soldiers being returned to combat".
For those wounded in combat, improvements in trauma care have increased the survival rate of critically injured soldiers. Unfortunately, the benefits of improved surgical survival rates also increases the number of veterans surviving with chronic physical disabilities coupled with combat-related mental health issues such as PTSD [1] [6]- [8] . Seal et al. [8] studied almost 300 thousand veterans treated at a Veterans Administration (VA) hospital during [2005] [2006] [2007] [2008] . The researchers found that almost half of the veterans received at least one "painrelated" diagnosis, with almost two-thirds of those receiving at least 2 different pain-related diagnoses, and half receiving a mental health diagnosis. Lew et al. [7] found that a preponderance of veterans returning from OIF and OEF deployments suffered from at least one of the "poly-trauma clinical triad", i.e., chronic pain, PTSD, and persistent post-concussive symptoms (PPCS); most suffered from at least 2 comorbidities and slightly less than half suffered all three.
Studies of veterans who served during prior military conflicts support the need for veteran services for those deployed to combat areas and those who were actively engaged in combat. A national survey of veterans, performed from 2004 to 2006, found that roughly 395,000 veterans suffered from both "substance use disorders" (SUDs) and "serious psychological distress" [9] . More telling is an extensive study spanning 30 years of surveys of veterans who had served during the tumultuous Vietnam War era. The study results indicated that veterans who were deployed to Vietnam itself showed increased incidence of PTSD, along with greater mortality from drug-related causes and "unintentional poisoning" than other veterans who served in locations other than Vietnam during the same time period [10] [11] .
Government-sponsored reports assessing veteran needs have evaluated the use and abuse of medications for chronic pain control, substance abuse disorders, and intentional poisoning/suicide risks [1] [2] [12] . Morasco and Dobscha [13] compared the misuse of prescription medicines (especially opioid analgesics) between those veterans with a history of substance abuse and those without. Those with prior abuse histories were three to six times more likely to misuse prescription medications than those without. VA guidelines have continually stipulated extreme caution in prescribing opioids to patients with SUD or psychiatric comorbidities [14] [15] . However, Seal et al. (2012) found that veterans with mental health disorders such as depression, anxiety, SUDs or PTSD were found more likely to be prescribed opioid analgesics than those without any mental health diagnoses. Long-term benzodiazepine use among veterans with PTSD has also been shown on the increase contrary to VA guidelines [16] and despite suggestion that prior benzodiazepine use may actually increase the likelihood of future excessive opioid use [17] .
Evaluating and planning therapeutic service needs for veterans has a particular relevance for the State of Florida, as it is third in the nation for the number of veterans who reside within [18] . Troublesome, in light of the complications of prescription use and abuse among veterans, is that Florida's 2006 age-adjusted mortality rate from opioid analgesics was shown to be "significantly higher than the U.S. rate" [19] . Warner et al. [19] also indicated that on a national scale, overall drug-related mortality rates were increasing, with more than half of the opioid analgesic-related deaths associated with the use of at least one other drug, more commonly benzodiazepines, cocaine or heroin. Thus, assessing the incidence of acute adverse health events caused by medications or other substances in the veteran population in Florida has important national as well as statewide implications.
In Florida, a ready source of information about medications and chemicals is the Florida Poisoning Control Information Network (FPCIN), which, as part of their service, provides consultation to medical treatment facilities in cases of poisoning. For operational as well as follow-up purposes, FPCIN records are kept on some of the specifics of the call, such as the poisoning substance(s), the treatment location, and the clinical outcome. Using this information, our objective was to characterize the nature of poisonings by biological and chemical substances among veterans treated in VA Hospitals in Florida as an indication of where general treatment needs may lie.
Methods
The study protocol was approved by the University of Florida Institutional Review Board (IRB) Number PRO00002321. Retrospective cohort data was obtained from the Florida Poisoning Control Information Network. FPCIN recorded the location of the initial contact, after which they followed up with the treatment center. Since FPCIN records do not indicate the military status of their cases, treatment at a VA provided classification of veteran status.
Of the 18,804 consulting calls fielded by FPCIN, 601 consultation cases from seven VA Hospitals were accepted for inclusion in this study. These consults showed initial and/or final treatment at a VA facility and had sufficient information for categorization. Only general demographic data was available (e.g., gender, age); specific identifiers (e.g., name, address) were redacted. Information was also provided as to the type and number of poisons the subject had exposure to, as well as the identified (or suspected) cause of exposure. We categorized the substances of exposure according to appropriate recreational or prescription drug class, biological route, or household chemical usage, while the FPCIN categorized the clinical outcome according to their own criteria for "major", "moderate" and "minor" effects.
All statistical analyses were performed using SAS Version 9.1.2. Frequency analyses were used to identify the most common means of poisoning, identified reasons for poisoning, and clinical outcomes of the poisoning event.
Stepwise selection was used to identify variables subsequently used in regression models for determining predictors of clinical outcome as well as underlying causes of poisoning events.
Results
Of the 601 cases, 530 subjects (88%) were identified as male, 67 (11%) as female, and 4 were not identified. The range in age ran from 20 years to 92 years, with a mean age of 51.5 (s.d.: 13.7). The vast majority of poisoning originated in the home (528 cases, 87.8%), while workplace poisonings were considerable less common (17 cases, 2.8%). 44 cases (7.3%) had an unknown point of origin.
46% of cases were attributed to intentional exposure as suspected suicide, making it by far the most common exposure with greater than 2.5 times the secondary cause of exposure, unintentional-general. No other reason approached this frequency, with the third most common reason given (unintentional-therapeutic error) having 6.8% cases and frequency decreasing steadily after. Figure 1 provides a graphical breakdown of causes discerned for poisoning events. It is important to note that while intentional act categories are far fewer in number, intentional acts exceed unintentional acts, 58.6% to 31.1% (excluding bite/stings) or 36% (including bites and stings). Deliberate acts by veterans thus make up the majority of veteran poisoning incidents.
The substances used in the poisoning events as grouped into typical drug classes and chemical uses are shown in Table 1 . It is clear that the top three substances encountered in these poisoning events are medications commonly used for pain control and mental health issues. It is also relevant to note that the top five groups comprise almost as many cases as the remaining 25 groups.
The substance groups in Table 1 were furthered grouped into smaller categories more dependent upon use (Figure 2) . Again, the most encountered poisoning substances fall under mood-altering and analgesic substances.
Clinical outcomes of poisoning events were characterized by FPCIN criteria. As a general guide, "major effects" were considered to have life-threatening potential with possibilities of permanent damage, "moderate effects" were considered to have potential to cause temporary organ damage, or minor permanent organ damage, "minor effects" were neither life-threatening nor causing permanent organ damage, and "no effects" required no medical intervention. Figure 3 shows a graphical representation of the clinical outcomes.
Regression analyses were performed to determine if an association existed between the poisoning substance Regression analyses were also performed to see if an association existed between the poisoning substances used and whether the poisoning was an intentional or unintentional event (see Figure 1) . The use of antidepressants (OR = 6.737) and opioid analgesics (OR = 4.719) showed the strongest association to "intentional-sus- pected suicide" (95%C.I.: 3.826 -11.865 and 2.665 -8.355, respectively), while antidepressants and anti-anxiolytics showed the strongest association to the combined category of all intentional acts (OR = 6.703; 95%C.I.: 3.615 -12.429 and OR = 8.120; 95%C.I.: 3.945 -16.175, respectively). However, when the poisoning event cause was categorized as intentional abuse, "other household chemicals" had the strongest association (OR= 4.137; 95%C.I.: 1.922 -8.907), followed by opioid analgesics (OR = 3.2976; 95%C.I.: 1.449 -7.5).
Discussion
Intentional acts of self-harm were the most prevalent causes of the poisoning events. While household chemicals (cleaning, other and pesticides) were among the top four categories for poisoning substances, the clear causal agents for poisoning were prescription medications, either for psychological disorders or medical conditions. Of the prescribed medications, opioid analgesics, anti-anxiolytics such as alprazolam and diazepam, and antidepressants had the largest number of associated poisoning cases. Ramchand et al. [12] described several measures that the Departments of Defense and Veterans Affairs have instituted to reduce suicide incidence among service personnel and veterans; however, most of the described programs involved limiting access to "lethal means" such firearms and other physical devices. Some isolated military programs now allow the return of unused medications as an attempt to limit the stockpiling of medications, while other spromote the use of alternative (non-pharmaceutical) treatments [20] . Nonetheless, this study demonstrates an increased need for broader and stronger approaches to the prevention of pharmaceutically-based self-harm among veterans. It may seem surprising that the substances most associated with major adverse outcomes were NSAIDS and alcohol, not opioids or benzodiazepines. However, the NSAID acetaminophen is associated with potential liver damage at dosages in excess of 4 g/day, which is equivalent to 8 "extra-strength" (500 mg) tablets; there are now "black box" warnings for both prescription and over-the-counter products carrying acetaminophen. Alcohol is also associated with hepatotoxicity, and acute alcohol poisoning events are associated with higher blood-alcohol levels than chronic alcohol poisoning mortality [21] . Thus, signs of alcohol poisoning are likely to be more evident at elevated (i.e., life-threatening) doses, resulting in either the veteran or companion to seek medical intervention for the veteran.
What bears significance are the substances most associated with all intentional acts of poisoning. Opioid analgesics, antidepressant and anti-anxiolytics were all associated with veterans intentionally engaging in selfharm. As these are the most common medications prescribed for chronic pain and PTSD, two of the more common disorders suffered by veterans, this study indicates a need for evaluation of more stringent prescribing guidelines. It may well be advantageous to vigorously assess alternative forms of treatment as well.
As with any study, there are limitations to our findings. First and foremost, not all poisoning events involving veterans may have involved the seeking of medical treatment, and of those that did see medical treatment, they may have received treatment from non-VA facilities and thus would not be included within our sample population. Additionally, not all poisoning events that were treated at VA centers may have involved consultations with FPCIN. The data in this study likely greatly underestimates the actual poisoning incidence among veterans. Finally, we had to rely on the consistency and accuracy of data categorization and input by those not integrally involved in the research study, therefore there was no method of data validation.
To see if the results are indeed accurate characterizations of poisoning events involving veterans, the scope of future studies should be expanded to reduce the chance that veterans may have been missed in the data set, and to include more precise information as to the history of substance use of the veteran treated for poisoning. A larger, prospective study would provide higher data resolution and a more specific characterization of these issues. Additionally, while our findings support concerns about prescribing mood-altering and analgesics to veterans, it is unknown based on the information provided as to whether these poisoning substances where obtained legally or were obtained through illicit means. Certainly, if the majority of poisoning substances were obtained through prescriptions, stricter guidelines and follow-up requirements by medical providers would be warranted.
It is important to note that of the 601 cases, only 2 cases (0.33%) ultimately resulted in the death of the veteran. Further study is warranted to determine if there is an association with FPCIN consultations and a reduction of fatal/major outcomes. Access to FPCIN consultation may provide more efficacious treatment of a veteran who is victim of a poisoning event.
